Background: Mothers of children with autism spectrum disorder (ASD) report high levels of
| INTRODUCTION
Autism spectrum disorder (ASD) is a neurodevelopmental disorder associated with "persistent impairment in reciprocal social communication and social interaction, and restricted, repetitive patterns of behaviour, interest, or activities" with a worldwide prevalence of around 1% (American Psychiatric Association, 2013, p.53); and 0.6% in the Kingdom of Saudi Arabia (KSA; Al Jarallah, Al Waznah, Al Ansari, & Al Hazmi, 2005) . Research shows that parents of child with autism experience high levels of stress after the diagnosis of their children (Gupta, 2007; Meirsschaut, Roeyers, & Warreyn, 2010) , higher than stress levels in parents of children with other disabilities (Estes et al., 2009; Phetrasuwan & Miles, 2009 ). Research also shows that parents of children with ASD suffer from higher levels of depression (Benson & Karlof, 2009; Carter, Martinez-Pedraza, & Gray, 2009 ).
Mothers usually experience higher levels of stress than other members of the family (Ingersoll & Dvortcsak, 2006a) . Most evidence suggests a bidirectional relationship between parenting stress and childhood behaviour problems (Jones, Hastings, Totsika, Keane, & Rhule, 2014; Osborne & Reed, 2009; Sofronoff & Farbotko, 2002) . This suggests that mothers' who experience high levels of stress require strategies to manage their own stress levels, the additional stress that may arise from behaviour problems in their child, as well as strategies to address behaviour problems in the child that may manifest because of their own stress. Evidence also suggests that parent-focused interventions using cognitive behaviour techniques elements (e.g., problem solving and cognitive restructuring) were found to be effective in reducing maternal stress in parents of children with intellectual disabilities (Hastings & Beck, 2004) .
The majority of parenting interventions have been designed to teach parents to apply specific strategies focused on supporting the child (Ingersoll & Dvortcsak, 2006b; Stiebel, 1999) . Only a few studies have evaluated the efficacy of parent training interventions, where interventions were designed mainly for the benefit of parents, focusing on parental well-being for parents of children with ASD (Bendixen et al., 2011; Ferraioli & Harris, 2013; Keen, Couzens, Muspratt, & Rodger, 2010) . However, the majority of these studies contain very small sample sizes and are often not adequately controlled (Chiang, 2014; Samadi, Mcconkey, & Kelly, 2013) .
In addition, access to support for parents of children with ASD is often limited in Western countries due to barriers including insurance cover, parents' time constraints, and distance from major cities, so self-help intervention might be promising (Karst & Van Hecke, 2012) . However, self-help interventions with minimal therapists' support for parents of children with ASD appear to have limited evidence to date due to small sample size, lack of adequate control, and poor tailoring of intervention strategies to underlying parental needs (Ingersoll, Wainer, Berger, Pickard, & Bonter, 2016) . Almansour, Alateeq, Alzahrani, Algeffari, and Alhomaidan (2013) acknowledged the shortage of available and affordable treatment options and training services for parents of children with ASD in KSA. Mothers of children with ASD in KSA face additional restrictions accessing parenting training including, for example, limited available transportation (e.g., buses and metros). Despite increasing access to technology, researchers in mental health are only slowly adopting the opportunities it brings to support the delivery of appropriate treatments (Hollis et al., 2015) . The goal of this study was to evaluate the efficacy of a self-help psychoeducation intervention with minimal therapists' support and delivered via WhatsApp.
| Hypotheses
• Mothers in the intervention group (IG) will report lower stress than mothers in the care as usual (CAU) group.
• Mothers in the IG will report lower depression, anxiety, and child behaviour problems than mothers in the CAU group. 
| Participants
Mothers of children with ASD were recruited from autism organizations at KSA. Inclusion criteria for the study were (a) mothers above the age of 18, living with their child with ASD, (b) mothers capable of reading and writing in Arabic, and (c) mothers who had smart phones with a WhatsApp application.
| Sample size
Based on the large effects sizes reductions in parenting stress reported by Ferraioli and Harris (2013) , an alpha level of .05 and an analysis strategy focused on one-way analysis of covariance (ANCOVA) with T1 scores entered as a covariate, a provisional estimate of power based on Cohen (1992) 
Key messages
• As this was a small-scale study, it would be important in the future to replicate the study in a larger sample, especially as we now have information to inform a full power calculation.
• It will be important in future studies to explore the cost effectiveness of this intervention as a greater understanding of costs and benefits of the intervention could be used to build a business case for its implementation.
• It will be necessary to conduct a study on implementation, to be able to explore additional barriers to the use of the intervention in routine clinical practice within ASD organizations in KSA and to explore the relationship between mode of delivery, intervention intensity, and outcome.
• A larger study powered for mediation and moderation would help inform clinical servicers about why the intervention leads to change in outcomes and for whom the intervention is best suited.
| Randomization/blinding
Simple randomization based on the odd and even method yielded blinded envelops to inform therapist of allocation to IG or CAU. The researchers were blind to allocation. 
| Intervention
Psychological models of stress and coping, including the transactional model of stress developed by Lazarus and Launier (1978) and the Dou- Arabic standardized versions of the following measures were administered to participants in this study as it is the official and mother language for people in KSA.
| Parent Stress Index Short Form (PSI-SF)
The PSI-SF is a self-reported questionnaire that aims to measure the stress associated with parenting (Abidin, 1995) . It includes 36 items divided into three subscales, each contains 12 items: Parental Distress (PD); Parent-Child Dysfunctional Interaction (PCDI); and Difficult Child (DC). The latter measures parents' perceptions of their children's temperament and compliance (Abidin, 1995) . The score of most items range between 1 (strongly disagree) and 5 (strongly agree). Raw total scores above 90 on the total score indicate clinically significant high level of stress.
| Hospital Anxiety and Depression Scale (HADS)
This measure is used to determine the level of anxiety and depression (Zigmond & Snaith, 1983) . It has 14 items, seven to measure anxiety and seven for measuring depression. Each item has a choice of four responses that are scored from 0 to 3 yielding a maximum score of 21 for each subscale. Scores of 11 or more for either subscale of depression or anxiety are considered to indicate a significant "case" of psychiatric co-morbidity.
| Strength and Difficulties Questionnaire (SDQ)
This is a self-report questionnaire to identify behavioural problems in children (Goodman, 1997) . The SDQ parents' version of children aged 2.8 | Intervention implementation fidelity, participants' compliance, and satisfaction
After each session, the therapists sent questions asking participants to report the time spent reading the intervention manual and to rate the usefulness of the training session on a scale from 0 (unhelpful) to 10 (very helpful). They also kept records of attendance and were given a therapist's scripts to remind them to go through the same essential topics.
| Analysis strategy
Baseline equivalence between groups was analysed using a series of one-way analysis of variance for continuous data and chi-square tests for discrete variables. Differences between groups at T2 and T3 were assessed using a series of one-way ANCOVAs with T1 scores entered as covariates. Clinical significance was investigated using the two criteria: being closer to the mean of the normal population and the Reliable Change Index (Jacobson & Truax, 1991) . Effect sizes were calculated based on change scores an interpreted based on the traditional conventions of effect size proposed by Cohen (1988) .
A visual inspection of the data after T1 data collection revealed five cases that were not suitable for inclusion in the study as they scored within the normal range (>70) in ASD symptoms on ISSA. These five cases were withdrawn from the analysis because of the uncertainty of whether or not they met the inclusion criteria.
3 | RESULTS
| Participants' characteristics and flow
One hundred and thirty-eight mothers were referred into the study from organizations, and baseline data were collected from 67 mothers who consented, who then were randomized to either an IG or CAU. It was not possible to explore whether mothers who consented were different from mothers who did not consent. See Figure 1 for the flow of participants through the trial. The demographic characteristics are presented in Table 2 . Children with ASD were all at preschool age. Their mothers were predominantly in their 30s. Eight per cent of mothers had a second child with autism. The majority of mothers in the sample were highly educated and much more educated than the average Saudi Examination of differences at baseline between trial arms indicated no significant differences.
| Parental outcomes
The means and SDs for each parental outcome measure at T1 and T2
are presented in Table 3 . There was a significant effect of treatment on PSI-SF. An examination of the corresponding effect sizes calculated using Cohen's d revealed the differences at T2 to be very large but was reduced at T3, to a large effect (Table 4 ). All three PSI-SF subscales demonstrated a significant effect of intervention at T2, and also at
T3. An examination of the corresponding effect sizes at T2 (Table 3) exhibited a very large effect size difference for the PCDI subscale, a large effect size for the PD subscale and a small effect size for the DC subscale in favour of intervention. At T3, the magnitude of effect sizes in favour of intervention was attenuated for all three subscales, although the PCDI subscale remains very large (d = −1.51) and the DC subscale remains small (d = −0.28), but the PD scale reduced from a large to a small effect size (d = −0.33). There was also a significant effect of treatment group on HADS depression at T2 and T3 but not HADS anxiety (Table 3 ). An examination of the corresponding effect sizes revealed the differences at T2 and T3 to be very large and therefore meaningful (Table 3 ). There was no meaningful effect sizes differences at T2 and T3 for HADS anxiety that corroborated the lack of statistical significance between the groups. There was also a significant effect of treatment group on the Arabic happiness scale at T2 and T3 although the corresponding effect sizes were small.
| Child outcomes
There was a significant effect of treatment group on the Indian Scale for Autism Assessment at T2 and T3 although the corresponding effect sizes were small There was a significant effect of treatment group on the SDQ total at T2 (and T3 and the hyperactivity scale at T2 and T3). However, no significant effect was shown for emotions, conduct, and prosocial subscales either at T2 or T3. A close examination of the corresponding effect sizes for SDQ revealed a large effect size at T2
and T3 for SDQ total and a very large effect size for the hyperactivity subscale at T2 and T3. Not surprisingly, there was no effect on SDQ emotions, conduct, and prosocial subscales at T2 and T3, which mirrors the lack of statistical significance from the ANCOVA.
An exploration of the relationship between participants' implementation fidelity and change in outcomes between T1 and T3 revealed two marginally significant effects for total number of minutes spent reading the manual and HADS depression and happiness.
| Clinical significance
Clinical significant change was examined in this study for the significant parental outcomes of PSI-SF and HADS depression. The number and percentage of participants who experienced clinical significance are displayed in Table 5 . For a participant to be considered as recovered after the course of an intervention, he or she should achieve clinically significant change on both criteria: becoming close to the functional rather than dysfunctional population and experiencing RC in their scores on the same measure (Jacobson, Roberts, Berns, & McGlinchey, 1999) . A thorough inspection of the data in this study showed that no participant in this sample had recovered after the intervention (based on their PSI-SF scores). Even though three mothers in the intervention group had experienced clinically significant change on their PSI-SF scores by moving to the side of the normal population, these three participants did not experience any reliable significant change. Twentythree mothers (71.87%) in the intervention group had recovered at T2
and 22 (68.75%) at T3 based on their HADS depression scores.
| DISCUSSION
This study adds to the evidence based supporting the effectiveness of parent training interventions in enhancing parental well-being in Parental mean total stress score was significantly reduced in mothers in the IG and maintained at follow-up. This is consistent with other studies (Bendixen et al., 2011; Chiang, 2014; Ferraioli & Harris, 2013) . Mean scores for all PSI-SF subscales were significantly reduced at T2, which supports Bendixen et al. (2011) .
A significant reduction in maternal depression post intervention was maintained at follow-up, a finding consistent with Bristol,
Gallagher, and Holt (1993) Surprisingly, there was no reduction in maternal anxiety that contradicts the assertion that depression and anxiety scores are usually correlated (Almansour et al., 2013; Lee, 2009 ). This might be due to the low internal consistency of the HADS anxiety or that the proposed intervention was not sufficient to reduce anxiety in mothers of children with ASD, as anxiety reduction was not a specific intervention target. Alternatively, the positive affect of how mothers enjoy their environment in this particular sample, which responded to intervention, might be different to the negative affect of depression that usually correlates with anxiety (Watson, Clark, & Carey, 1988) . This assertion would fit with longitudinal data from
Barker et al. (2011) showing a lack of association between anxiety and depression scores over time on mothers of children with ASD. Note. ASD = autism spectrum disorder; CAU = care as usual; IG = intervention group; SA = Saudi Arabia; SD = standard deviation. Although changes in stress and depression were statistically significant, change to clinically normal levels was limited to depression.
None of the participants had recovered after the intervention (PSI-SF stress scores), whereas 23 mothers in the IG had recovered at T2
and 22 at T3 (HADS depression scores). However, Jacobson and Truax (1991) noted that the aim for participants to be recovered after a course of an intervention might be too strict for people with pervasive and serious conditions. Therefore, as the participants of this study were mothers of children with ASD, it was not peculiar that they did not fully recover at the end of training.
| Strengths
This study has many strong points. This study used a randomized controlled trial (RCT) design to evaluate the efficacy of the intervention, which is considered to be the golden design for programme evaluation (Akobeng, 2005) . The CONSORT statement guidelines for reporting RCTs were used in this study, which ensured a clear and comprehensive reporting of RCTs. Moreover, a follow-up data collection was used in this study to test the stability of findings overtime.
| Limitations
The lack of objective measures of maternal well-being and child behaviour problems was a limitation in this study; however, the aim of the intervention was to evaluate the effect of the intervention on maternal well-being, and mothers remain the best informants about their own well-being. Another limitation of this study is that it did not examine moderation due to the limited sample size. The design of this study did not allow an exploration of the differences in outcomes if the intervention was delivered face to face compared to WhatsApp (dismantling design). This study did not provide any information about health economics, even though the intervention was brief, self-administered, and delivered via WhatsApp, which could likely to be cost effective.
The low value of alpha in some of the measures in this study (HADS anxiety α = .55, conduct subscale of SDQ α = .49) could be cultural factors and these measures may not be entirely suitable for nonWestern populations. The Peer subscale in SDQ was removed from the analysis as it showed a very low internal consistency alpha value of .19.
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